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ot the uasampled wateriai, marked, "A... were iumedietely started iu hua 1. 
The "SB" samp ies, and, west, of tae pewaiager ef tue seigmeut were stored ix 
eccold room at 35°. F,s.and 42 percent relative humidity. In this room 


were covered with a dams cloth. 
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and nonuniform sir drying. On the basis of the arbitrary moisture content 
values used, She moisture emmneet Mich kiln inicliaa dn run. As rangec 
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ste t pe Funs were carried. out tn a. mall Sida ptitliea!” unit. It is 
equipped with two reversible Cans and automatic control of vents and 
both dry- and wet~bulb. _teuperatures. The load width was 4 feet. _ In the 
three kiln runs, the material was flat piled, lengthwise of the ‘iin, 
on 3/4- by l-1/4-inch stickers. sa Sticker Spacing ranged from 16 to 24 inches. 
Canvas baffles were i kere from the fan + aaa to the top of the load to 
prevent bypassing « of any etreulating air. 
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Kiln Schedule 

Faking into consideration the 
0.39), its general appearance, anc the reported susceptibility to collapse 
and honeyeonbing near the "brownheart," a mild drying schedule was indicate< 
tor end thtétat tons” ‘Prow “Seheddles for’ the Kiln! Srying Of vood, ~~ 
Forest Produtts Labors - No. L791, the Basic mahogany schedule 
T6-CA was selected and modified as follows: 
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| Sontent of the three. wettest, samrles, using values dexived, trom the, arbitrarily 
| WighinitialyvalucesiAsidxying progressed, it was considered desirable to 
further modify the drying schedule by estimating beforehand a drying curve 
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s con ti of the cum, the kilo door was L1GEt Siigntiy 2j)ar an 
tor wel et gone in the wettest kiln sample. The changes in the rele~ 


cue. vents open during the cooling paxioc. 
7 dity hen ore delayed until this zone was no more chan 10 percent 


above. ‘t ¢ moisture cont oe value’ at chien’ the ch datebul’ « depression schedule 
changes ‘would be ade: “Also ‘by esi everily’ quieted ae ‘the erry moisture 
value of the Several wisture ae sections oe 6 ) ‘outlined: above, the’ tiie for - 
applying Kigh Riln temperatures which might cause collapse or honeycomb of 


the wet zones was oniebeinl 
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but since the average noisture Sooners! Sof the. three. wettest, samples had 
cnofpat tt frou oh POTePNAL aE" the beginning of the™: fun to” 3859 bercent after 
26 inate, drying, ir was* decided at 3 Pale » May 20, ‘to make the first 
change in wet- “bulb: depression (frém-32 to TOP At 2-osmep May 21, “at was 
detetmitted that the average moistixe content of the three wettest iain 
samples had béen ‘reduced to 31 peteaat.' Condéquently, A’¢hange in the 
wet-Buib depression was made at 4’pims oa that day; going’to 15° ‘gS5 oq 
kiln lehadnges weré wiade durftig the tifd;day.$2 A HOS 

After 3 daya, 23 houré\of drying) the mifsturé content of the three 
wettest samles averagedi? percent. ‘Intermediate tot etudeSocneene cede 
tinations(U.3. Idrest Products Labdratory Report 1607) were made, and it 
wag, evident that ithe wet zones had disaypeared cowpletely. | Uqualizing 
was beguny therefore, at 1:15 p.m. May 23, setting the dry-bulb temperature 
i 15" fay, with & depreonion of 35° F_Thla wus couttmed for slaost 
27 hours, until 4 p.m, May 24, when conditioning commenced. For this, 
condftieis’ were Bet ‘at 180°!) E70 FS Gnd Vontthued for 16-3/4 Hours, until 
OU ihe fHayy'2S-Va Ueiedl Wiln WES Saye tue, Yneludiing ‘the’ period” 
for: equalizing and conditioning. 
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At, the completion of the rum, the kiln door was left slightly ajar and 
AE 9, RAD CURARS oft P RORKANS PUIP L090 sections-~ average at mid 
FN FA CO de a back to, the beginning - 
of the. run, were, cecaleulated on, the basia,of, the dntermediate moisture. i 
content reaults,.Ueing, the recalculated values, the sctual. drying, conditions 
on, Bund. Were: As FOlleMsis ons was "it daniels, In the duy cones the range | 
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Analysis of Rum bos © les tar Sendi t i 
‘or The sl mieenet een tent values of the cross sections-- average at mid-. 
length and ‘those separated by visual examination into cry aad wet zones-- 
ave showrdn table 1. Frou: tiie dt. will be seen that in the middle sections 
the range sittin ain 24 percent, the driest, PoP wecwte the qeitest. 
‘The average fox ali seetions. was 33.2 percent. ..Im the dry zones the range 
Was from 23.5 :to 34.6 percent, and the average was..26.2 percent.. These 
values compared with .a:high of d1 pereeat in the wettest wet zone and an 
average (of call wet zenes.of 52.5 pexceates.. | ‘ons 
contin ctable-2 -@-eomparison is givea between) the arbitrary initial misture 
content values assigned to cach kila sample, as cited in table i, and that 
established by recalculation ea the basis of the misture content of the 
intetmediate seetions cut after 4 days of drying.) This shows thet the 
actual everage moisture content. walous generally were lower than. the. arbi- 
trax ipcusdd uslvese © The danger.of ,hoaeycombing and coliapse would be 
greatest when wet zones were above 30 percent moisture content... Accepted 
ikteltinebidads however, make,use of average values which.allow, for normal 
differentes: between the dry sheil and a wetter care.. Thus, the use of. 
arbitrory values-appears justified to protect) the stock ducing the first 
part of drying, ibut intermediate moisture, content determinations would . 
heve- been, justified.at the.end of 2-1/2 to.3 days, or as soon as a test 
cress,.section showed no visibly wet spot. 

The moisture content cof the kiln samples before and after drying, 


equalizing, and conditioning is indicated in table 3. The average moisture 
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content for all the samples after @8nditioning was 6.4 percent, with a range 


for the 10 sections from 7.8 percent for the driest fo 8.8 percent for the 

In therse@ond run, 14 kiinmosamples were usec. These were composec 
wettest. This was well within the objective, to obtain an overall ayerage 
of the original 10 halWes, marked "RB," and 4 additional specimens selec téc 


of 8 percent within a marginal range of +1 percent. ; 
at the beginning” of Run’? for shett-apedion dark, wet streaks, ~Severai 


Final test sections for the determination of moisture distribution ia 
longer boards completed the charge, The kiln samples were enc-coated with 
shell and core, average moisture content, and residual stress were cut. _ 
a Boofing asphalt preparation and reveighed before placing in the charge. 
The results are shown in table 4. While there were individual differences, 
In an effort to overcome the surface checking observed in the exploratory 
the final moisture content sections showed the driest was 8.2 percent, 
run, a milder schedule was used. , 

\ the wettest was &.8 percent, and the average for all sections was 8.3 per- 

The method of assigning arbitrary moisture content vaiues to the 
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kiln samples was essentially the same as in Run 1. Tamediately on arrival 
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23.8 to 60 percent, eick the average of the’ three wettest eing Gee even ag' 
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pM oa had 20.5 pereant woisture content x RS ‘driest and 5 oye le, 


“4A, had 24 Inches of surface checks, which d he fourth 
percent for the wettest, wit the average of © tuo Gettest Peing S87 9 
of drying. A third sample, 9-A, had 23 inches of surface checks in the 
eth £15 
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‘wate its condition. The wet zones completely disappeared before Sifu teins. 
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In the setond run, 14 kiinesamples were useds «These were composed 
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of the original 10’ halWes; matkedv"B,"  and*4 additicnal specimens selected 
> bulbs depression + Bulb : 


at the beginning” of Ran2! for-their™ ere ~wet™ streaks;- ~~Beveral 


rereent ‘ *Fe 4 oF ce e. . rer ‘ce at : "er cent t 
longer boards completed the charge. The ‘kiln samples were end-coated with 
Creen =°35 z 120 . § : 115 > : 85 - 16. ; 
a Seating aoeeet preparation and reweighed before placing in the charge. 
1 : 7? m1ges 80 14.1 
In an effort to overcome the surface checking observed in the exploratory 
3b #o27 enzo. Lo SFIS Lec spy i2.1 
run, a milder schedule was used, a” 
27 = 24 4129 i139 : iS 2s by ae é&2 g 95 
The method of assigning arbitrary moisture content values to the 
2& = 20 49 20 *tpag 54 ; 
kiln sues S was essentially the same as in Run 1. “Tnmediately ¢ on arrival 
| 130 25 a eer ae 6.9 
at the Le eat ede) OP _ moisture content of the 10 _— samples ranged from 
« Pi 53 1m 71 Je2 
23.8 to 60 percent, es the average of the three wettest being 56.5. The 
: Conditioning <: 173 |: 8 P1662. &2 13.4 


additional-four-kiln samples, cut and weighed Ammediately b before Run 2 
coumanged, bet 20.5 percent moisture content for the driest and 46.8 
Drying 


=e 


pergant for the wettest, with the average of the two wettest being 34.2 
plan was to make intermediate moisture content determinations 


er é 
wilew tus three wettest seasmles had about 24 pereent moisture content. 


“"Riln Sehedule accelerated if the wet zones had disappeared. 

‘tH Run? ermnedtted 75-c3 schedule was sed) as follows. anc 
115° F. wee-Ou lbs temperature. These initial conditions were helé for 
48 hours. The controlling moisture content, on the basis of the 
arbitrarily high initial Values, was 54.6 percent et the start. This 
hea éropped to 33.8 paxcen average after 2 days of drying.- Consequently, 
rps eepuetanae wee made in dealdtehetal the wet-bulb depression was 
increased to 7° F. Eighteen hours later, at 8 a.m., June lL, the moisture 


content of the three wettest semples.fgd dropped to 28.5 percent. 
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The wetebule dentession was accordingly tacreesas foo) nc (it SAD 


Moisture . ei Temperature Relative Equilibrium 
 LAReCONERATS oj <dewa-<eedend-sensscwe-omny midity : moisture 
: | 4% ; Dry- : Wet-bulb : Wet- ; >;  ¢ontent 


day, ahea, the 2vexage balb<i depretetéen’s BERbtP es Vettes Saepics 


4 were eee ew 
8 ae me ae ow oe oe eee ae eS = ose cr cs as * ~ 2 ee oe ee ee ee ee oe oe é = am ee ee ewve eer ewe as 4 el eal 


sheyted 29R@naentont.; Re sw iocextegonten'*Eyr 1 Wereenes': ov-Reréent 
sec tin@reenss-3§- -erod2g. 2 oe agy-bulbs Ceggetet gg os Ratcc fggegie 

creased £95 140$E. Tha] 9p reas tonpuas chamggg to isfovs AS ter gqdgys 2 
drying, <3) aoZpeure! cpaqgent of pHe threb pegtett apprics was iggpprce si. 
Comb PCIOvO7 were then’ agggetae cogg Su% tot 1gpg Ys Wp charke waxy spb ject 
tdldhede Qendiggens tajy4Q@? houreppetors Stpgyimk ugge tout v. apg se wet- 
bubd dango aogg of S4°7 9p fox ggeriod siggy hhurgg At tha Sey eoet 


period - 15 = Pinal ot iyen< SOc lok: che gpret wigey est ears Leary kg’ ast, 
eves: Conditioning «240170 ple, 3B we P62 oF oe? aeees creas FN 


‘The plan was: to mike intermediate mofsture’ content “eterminations — 
whew the three wettest sales had about 24 percent moisture content. 


Drying could be accelerated if the wet zones had disappeared. 
Analysis of Sun 


.© This run commenced at 2 p.m, May 29, with 120° F. _dry-butb and 
The procedure adosted in determining "the moisture < bution in 


115° #. wet-bulb temperature. These initial conditions were held for 
the kiln samples at the time of cutting intermediate misture sections 


46 hours. The controlling moisture content on ‘the basis of the 
wae essentially the same as that at the beg {nning of Rum i. wever, in 
arbitrarily high initial values, was 54.6 percent at the etarty ‘ohte 
afidition to the sections taken for average moisture Content 4 ty an 


had dropped to 33.8 percent average after 2 days of drying. eniaiigiity, 


wat zones determiaed by visual examination, another section was 

an adjustment was made in conditions; the wet-bulb sopredates was 
dark-colored Zones withiu or adjacent to the brown heart aad light-colores 
increased to 7° F. Eighteen hours later, at & a.m., June 1, the moisture 
gones. The object of this latter te&t-was to determine whether the 
content of the three wettest samples had dropped to 28.5 percent. 
moisture content of the dark streaks spproximated that of the wettest sones. 
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The wetobu ly weave sadoa was, accordingly ingreases fa 4.% 0+ (ine Sayn 
bulb temperate wag gtihl Geld aI Bent at this stage of drying. There 

wae Makeruediate apigture content peehians eke cut sitdns Le AEE 6 or) 
Jayeuwhes, She svera ye, dead sture content of the £yea wettest aseales 5. 
showed 26. 2, percent. Thadwoisture content for the wettest Matiteed’ 
sectionmwandie® percante dhe dry-bulb. temperatura wae theavelone ite op) >. 
cteasediatod 130 %ibes Tin cteprdus tomntasvechengedirte dete oli ter 4 days eb 1... 
dvying, the amteture: content. cfctha three wettest sanaiesiwes 14 wercedind tial 
Conditions weve cghew ladqustad ti 59% ta l24%d' we Whe chatge vas subject. 
cdidtesantonsbeneasheds :b0 newer Ibeiere setepd ity nm cte thi” Wil and a rwet- 
bubsdaites ston te so° Fe corsa periods of s2grhour sat Abotaen@id Of BRA 6: 
pdrisa tiie average mol seureeantent iaf tne three wettest eamahes w2e (76 
peremies ‘On the Voustoo# tabs, fear ot scodahcered caress dary ba. é. 
equalisee- ends ening -etartee st 8: $2°au any ag fk2u? the 192% Bempies 
ond ecnbtatbad :fer:teosheds du: 5. The results : are shown in table 7. 

Ne ito kal ve bapsedctitentawo hues :imcthtectuas inaiuéiunecendisientagher 

wad tage, oLs8a/? inouEes face the Adider sehedule. Again the results were 

that there was no collapse and spenhardening was fully relieved, but there 
Analysis of Run 

se s Sobre of crenins of sheets Etoistke aauintde in” 

however, than the one used in Run 1 in respect to drying defects. Perhaps, 


the kilw samples at the time of cutting intermediate moisture sections 
if no SUrfiace checking had cecut'red during air drying, there would heave 


. Was essentially the same as that et the beginning of Rum 1. However, in 


beexn'mo! kfim-Urying defects. If the final drying step hed been lengthened 
addition to the sections taken for average moisture content and dry and 
12 hours and the conditioning pexiod decreased. to 18 hours, a-lower finel 


wet zones determined by visual examination, another section was cut for 


moisture content could have been achieved. 
dark-colored zones within or adjacent to the brown heart and light-colored 


zones. The object of | this latter te&fEk-was to determine whether the 


_ moisture content of the dark streake approximated that of the wettest zones. 
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zones agreed very well in eotatuinn content at this stage of drying. There 
‘was less°general agreement between moisture values of wet zones and dark 


cones pbutein ‘six éases tie dart ‘séied Wérd ‘ds Wet as or wetter than the 
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selected wet or damp \soiies. Oper erer OH Ee 
o> o The average moisture content waluee at the ‘Qutermedfate ‘déterminations 
were mused to-recaieulate the evant i aSHtUKe cbiiterit bf THE kiith ‘samples. 
A, comparison of the starting moisture content based onthe arbitrary initial 
moisture conteat values with the recalculated va lees? isthown in’ table 6. 
This again shows that,the| actualoaverage moisture content values were 


geneveliy lower than those arbitrarily assigned, but sme same conment as 


oe = ee ee So TR se eee cere: ee one y ~ 


in Run Lohelds. The resp€etivecmoisture content valiiés ‘of the 14 'f1n 


5 Lime suisonumentoonsasoes bemigity 1: moeieture 
samples at the various-stagees'of Rum 2 aré also indicated fn “table 6. 
: bulb : depreasion : bulb : 
~The -final moisture content ~ and“ stress “fa‘sections fr fom the kiln samples 


we. i °Es 4 Es ; “3. i: Percent :  fercent 
were —_, anger 4 June ri The wry one, Fonte in table 7. 
This kis run oe longer 7 gave A ee at a prsetuen sontent higher 
than at - Run 1 because of the ae Nine peredale, _ Menta the Fesults were 
- : LU 
that. there _ no collapse ang casehardening was fully relieves, but there 


was a small amount of cpening of ohanka are schadule is more gaktthdtocy, 
96 - 129 . ae. .3 20 i130 (3 

however, than the one wand in Run 1 in respect to drying defects. Perhaps, 

Equalizing ' 

if no surface checking had occurred éux hep aix drying, there would have 

been mo! Kkilm-Urying defects. If the finei drying prep had been lengthened 
151 <- 167 : 170 10 :; 160 ; & ; Li. 

12 hours and the conditioning period decreased to 18 hours,—a—lower final 


moisture content could have been achieved. 
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Kiln Schedule 


Drying Pros ’ 
For ee ‘final run a stili milder schedule, a modified T3-C3 schedule 
In 


was used. It was, however, pe tly on a ‘time basis! The charge was 


“cae tal 


compnees of six kiln sauples, the remainders of boards 12, 13, and 14 


from Run 2 and sneee other pieces. ‘The camtes were end coated with a 
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nesinte remaining from the seleaaat material were also dried in this run. 
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